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ASCORBIC ACID DERIVATIVE COMPOSITION FOR INCREASING 
CELL RENEWAL RATE 

BACKGROUND OF THE INVENTION 

The present invention relates to a composition to enhance the rate of skin cell 
renewal or exfoliation and to a method of increasing the skin cell renewal rate. In 
particular, the present invention relates to a composition containing a skin benefit 
agent that includes a derivative of ascorbic acid that stimulates cell renewal but does 
not unduly irritate. The present invention also relates to a method of increasing the 
rate of skin-cell renewal by applying a composition to the skin, wherein the 
composition comprises an effective amount of a derivative of ascorbic acid. 

The skin of humans is continually assaulted by environmental conditions such 
as the sun, wind, and pollution. These environmental assaults weather or age the 
skin causing, among other things, wrinkles, age spots and other undesirable skin 
conditions. In addition, the effects of natural aging also cause the skin to wrinkle. 

These negative effects can be prevented or at least ameliorated by applying 
skin care cosmetics that contain skin benefit agents according to the present 
invention. 

Human skin may be classified into two major parts: the outer layer or 
epidermis and an underlying layer or dermis. The dermis contains among other 
things, blood vessels, nerves, collagen, elastin, and fibroblast cells, which are 
responsible for the biosynthesis of collagen and elastin. 

The epidermis itself also may be considered to consist of two major zones, an 
inner or malpighian layer and an outer or horny layer. The malpighian layer, a living 
tissue, may be further divided into basal, spinous, and granular layers. The horny 
layer, a dead tissue, is also referred to as stratum corneum. 

In the natural process, basal cells in the basal layer move outward through 
the spinous and granular layers to become dead cells called corneocytes, in the 
stratum corneum. The stratum corneum consists of approximately 14 layers of 
corneocytes. In the normal skin it takes about 14 days for the basal cells to move 
from the basal layer to the end of the granular layer and to become corneocytes. 
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and another 14 days to reach the outermost layer of the stratum corneum, where 
they are naturally shed or exfoliated. This process of forming corneocytes is called 
keratinization, and stratum corneum are the natural products produced by this 
process. The stratum corneum is the skin tissue that one feels when touching the 
skin. Usually, it takes about 28 days for cells of the basal layer to move outward to 
the surface in the course of making new skin. 

It is thought that by increasing the natural desquamation rate (the cell renewal 
rate) of the outermost part of the stratum corneum and thus exposing lower layers of 
the stratum corneum, the appearance of the skin will be improved. Many 
substances are known to increase the rate of natural desquamation but recently 
compositions containing hydroxycarboxylic (alpha and beta) acids have received an 
increasing amount of attention. 

A drawback to the use of hydroxycarboxylic acids is that they are most 
effective at low pHs, about 4.0 or less. It appears, however, that there exists a 
strong con-elation between the degree of exfoliation (cell renewal rate) and the 
degree of initation. Thus, at pH of about 4.0 or less, the hydroxycarboxylic acids 
show significant stimulation of cell renewal but also a fair degree of skin irritation. 
On the other hand, as the pH approaches neutral (7.0), the cell renewal rate 
decreases while there is little or no irritation. Thus, it would be desirable to achieve 
an increase in the rate of natural desquamation without further increasing the 
irritation of the skin. It would be most desirable to provide for enhanced skin 
desquamation at a neutral pH. The present invention solves that problem by 
providing for enhanced skin desquamation at a neutral pH without undue irritation. 
SUMMARY OF THE INVENTION 

in accordance with the present invention, there is provided a cosmetic or 
dermopharmaceutical composition for topical use comprising an ascorbic acid 
derivative and a carrier. 

The ascorbic acid derivative is preferably an ester of ascorbic acid, a salt, or 
mixtures thereof. With respect to the esters, they may be selected from the group 
consisting of fatty acid mono-, di-, tri-, or tetra-esters of ascorbic acid. Nonlimiting 
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examples are ascorbyl palmitate, ascorbyl laureate, ascorbyl myristate, ascorbyl 
stearate, ascorbyl dipalmltate, ascorbyl tripalmitate, and ascorbyl tetrapalmitate 
(tetrahexyldecyl ascorbate). With respect to the salts, they may be selected from the 
phosphates and sulfates with the cation being calcium, magnesium, sodium and the 
like. 

The ascorbic acid derivative is preferably the salt of an ascorbic acid 
phosphate or sulfate, preferably a phosphate. The ascorbic acid phosphate is 
generally selected from L-ascorbic acid 3-phosphate. L-ascorbic acid 2-phosphate. 
L-ascorbic acid 3-pyrophosphate and bis (L-ascorbic acid 3,3-) phosphate. 
Preferably, the ascorbic acid phosphate is magnesium or sodium ascorbyl 
phosphate; more preferably, magnesium ascorbyl phosphate. Likewise, the 
ascorbic acid sulfate is generally selected from L-ascorbic acid 3-sulfate. L-ascorbic 
acid 2-sulfate, L-ascorbic acid 3-pyrosulfate and bis (L-ascorbic acid 3,3-) sulfate. 

The ascorbic acid derivative is present in an amount effective to enhance skin 
cell desquamation rate beyond the naturally occurring skin cell desquamation rate. 
The ascorbic acid derivative enhances the rate of skin desquamation and, at the 
same time, does not irritate the skin to a significant degree. 

In accordance with this aspect of the present invention, there is provided a 
composition comprising an ascorbic acid derivative present in a therapeutically 
effective amount in a topically acceptable vehicle for application to human skin to 
enhance the rate of skin desquamation beyond the rate of naturally occurring skin 
desquamation. In other words, this aspect contemplates the use of an ascorbic acid 
derivative in the preparation of a cosmetic composition to enhance the rate of skin 
desquamation beyond the rate of naturally occurring skin desquamation. 

Generally, the composition contains from about 0.01% to about 99% of the 
ascorbic acid derivative. Preferably, the composition has a pH in the range from 
about 5.0 to about 9.0, preferably from about 6.0 to about 8.0. 

Another aspect of the present invention includes a method of increasing the 
rate of skin exfoliation or desquamation comprising topically applying a cosmetic 
composition containing an amount of an ascorbic acid derivative effective to 
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enhance the rate of skin cell desquamation beyond the naturally occurring rate of 
skin cell desquamation. In this aspect, the method includes topically applying to the 
skin a composition comprising an ascorbic acid derivative in an amount and for a 
period of time sufficient to increase the rate of natural skin desquamation. 
DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the present invention, a composition acceptable for topical 
application to the skin comprises an ascorbic acid derivative and a carrier. 

The ascorbic acid derivative useful in the present invention includes all 
enantiomers whether singly or in combination. Preferably, the ascorbic acid is 
provided in the levo form. 

The ascorbic acid derivative is preferably an ester of ascorbic acid, a salt, or a 
mixture thereof. With respect to the esters, they may be selected from the group 
consisting of fatty acid mono-, di-, tri-, or tetra-esters of ascorbic acid. Nonlimiting 
examples are ascorbyl palniitate, ascorbyl laureate, ascorbyl myristate, ascorbyl 
stearate, ascorbyl dipalmitate. ascorbyl dilaurate, ascorbyl dimyristate, ascorbyl 
distearate, ascorbyl tripalmitate, ascorbyl trilaurate, ascorbyl trimyristate, ascorbyl 
tristearate, ascorbyl tetrapalmitate (tetrahexyldecyl ascorbate), ascorbyl tetralaurate, 
ascorbyl tetramyristate, ascorbyl tetrastearate, and mixtures thereof. 

With respect to the salts, they may be selected from the phosphates and 
sulfates, preferably phosphate. The ascorbic acid phosphate is generally selected 
from L-ascorbic acid 3-phosphate, L-ascorbic acid 2-phosphate, L-ascorbic acid 
3-pyrophosphate and bis (L-ascorbic acid 3,3-) phosphate. Preferably, the ascorbic 
acid phosphate is'magnesiUm or sodium ascorbyl phosphate; more preferably, 
magnesium ascorbyl phosphate. Likewise, the ascorbic acid sulfate is generally 
selected from L-ascorbic acid 3-sulfate, L-ascorbic acid 2-sulfate, L-ascorbic acid 
3-pyrosulfate and bis (L-ascorbic acid 3,3-) sulfate. 

The cation portion includes, but is not limited to alkaline earth metals such as 
calcium, magnesium, and sodium. They can be used alone or in a mixture of two or 
more. 
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To prepare the compositions according to the present invention, at least one 
of the aforementioned ascorbic acid derivatives is mixed with a pharmaceutically or 
cosmetically acceptable vehicle or carrier. 

The compositions of the present invention may be formulated as a solution, 
gel, lotion, cream, ointment, oil-in-water emulsion, water-in-oil emulsion, or other 
pharmaceutically acceptable form. The compositions of the present invention may 
also contain various known and conventional cosmetic ingredients so long as they 
do not detrimentally affect the desired enhancement of skin desquamation. 

The cosmetically acceptable vehicle acts as a dilutant, dispersant or carrier 
for other materials present in the composition, so as to facilitate their distribution 
when the composition is applied to the skin. 

Vehicles other than water can include liquid or solid emollients, solvents, 
humectants, thickeners and powders. For example, the following vehicles can be 
use alone or as a combination of one or more vehicles. 

Emollients, such as stearyl alcohol, glyceryl monoricinoleate, mink oil, cetyl 
alcohol, isopropyl isostearate, stearic acid, isobutyl palmitate, isocetyl stearate, oleyl 
alcohol, isopropyl laurate, hexyl laurate, decyl oleate, octadecan-2-ol, isocetyl 
alcohol, eicosanyl alcohol, behenyl alcohol, cetyl palmitate, silicone oils such as 
dimethylpolysiloxane, di-n-butyl sebacate, isopropyl myristate, isopropyl palmitate, 
isopropyl stearate, butyl stearate, polyethylene glycol, triethylene glycol, lanolin, 
cocoa butter, corn oil, cotton seed oil, olive oil, palm kernel oil, rapeseed oil, 
safflower seed oil, evening primrose oil, soybean oil, sunflower seed oil, avocado oil, 
sesame seed oil, coconut oil, arachis oil, castor oil, acetylated lanolin alcohols, 
petroleum jelly, mineral oil, butyl myristate, isostearic acid, palmitic acid, isopropyl 
linoleate, lauryl lactate, myristyl lactate, decyl oleate, myristyl myristate. 

As used herein, "emollients" refer to materials used for the prevention or relief 
of dryness, as well as for the protection of the skin. A wide variety of suitable 
emollients are known and may be used herein. Sagarin, Cosmetics, Science and 
Technology, 2nd Edition, Vol. 'l, pp. 32-43 (1972), incorporated herein by reference, 
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contains numerous examples of suitable materials. Examples of classes of useful 
emollients include the following: 

1. Hydrocarbon oils and waxes. Examples include mineral oil, 
petrolatum, paraffin, ceresin, ozokerite, microcrystalline wax, polyethylene, and 
perhydrosqualene. 

2. Silicone oils, such as dimethyl polysiloxanes, methylphenyl 
polysiloxanes, water-soluble and alcohol-soluble silicone glycol copolymers. 

3. Triglyceride esters, for example vegetable and animal fats and oils. 
Examples include caster oil, safflower oil, cottonseed oil, com oil, olive oil, cod liver 
oil, almond oil, avocado oil, palm oil, sesame oil, and soybean oil. 

4. Acetoglyceride esters, such as acetylated monoglycerides. 

5. Ethoxylated glycerides, such as ethoxylated glyceryl monostearate. 

6. AlkyI esters of fatty acids having 10 to 20 carbon atoms. Methyl, 
isopropyl, and butyl esters of fatty acids are particularly useful herein. Examples of 
other useful alkyi esters include hexyl laurate, isohexyl laurate, isohexyl palmitate, 
isopropyl palmitate, decyl oleate, isodecyl oleate, hexadecyl stearate, decyl oleate, 
isodecyl oleate, hexadecyl stearate, decyl stearate, isopropyl isostearate, diisopropyl 
adipate, diisohexyl adipate, dihexyldecyl adipate, diisopropyl sebacate, lauryl lactate, 
myristyl lactate, and cetyl lactate. 

7. ^ Alkenyl esters of fatty acids having 1 0 to 20 carbon atoms. Examples 
include oleyl myristate, oleyl stearate, and oleyl oleate. 

8. Fatty acids having 10 to 20 carbon atoms. Suitable examples include 
pelargbnic, lauric,'myristic, palmitic, stearic, isostearic, hydroxystearic, oleic, linoleic, 
ricinoleic, arachidic, behenic, and erucic acids. 

9. Fatty alcohols having 10 to 20 carbon atoms. Lauryl, myristyl, cetyl, 
hexadecyl, stearyl, isostearyl, hydroxystearyl, oleyl, ricinoleyl, behenyl, and erucyl 
alcohols, as well as 2-octyl dodecanol, are examples of satisfactory fatty alcohols. 

10. Fatty alcohols ethers. Ethoxylated fatty alcohols of 10 to 20 carbon 
atoms include the lauryl, cetyl, stearyl, isostearyl, oelyl, and cholesterol alcohols 
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having attached thereto from 1 to 50 ethylene oxide groups or 1 to 50 propylene 
oxide groups. 

1 1 . Ether-esters such as fatty acid esters of ethoxylated fatty alcohols. 

12. Lanolin and derivatives. Lanolin, lanolin oil, lanolin wax, lanolin 
alcohols, lanolin fatty acids, isopropyl lanolate, ethoxylated lanolin, ethoxylated 
lanolin alcohols, ethoxylated cholesterol, propoxylated lanolin alcohols, acetylated 
lanolin, acetylated lanolin alcohols, lanolin alcohols linoleate, lanolin alcohols 
ricinoleate, acetate of lanolin alcohols ricinoleate, acetate of ethoxylated alcohols- 
esters, hydrogenolysis of lanolin, ethoxylated hydrogenated lanolin, ethoxylated 
sorbitol lanolin, and liquid and semisolid lanolin absorption bases are illustrative of 
emollients derived from lanolin. 

13. Poiyhydric alcohols and polyether derivatives. Propylene glycol, 
dipropylene glycol, polypropylene glycols 2000 and 4000, polyoxyethylene 
polyoxyethylene glycols, polyoxypropylene polyoxyethylene glycols, glycerol, 
sorbitol, ethoxylated sorbitol, hydroxypropyl sorbitol, polyethylene glycols 200-6000, 
methoxy polyethylene glycols 350, 550, 750, 2000 and 5000, poly[ethylene oxide]- 
homopolymers (100,000-5,000,000), polyalkylene glycols and derivatives, hexylene 
glycol (2-methyl-2,4-pentanediol), 1,3-butylene glycol, 1,2,6-hexanetriol, 
ethohexadiol USP (2-ethyl-1,3-hexanediol), C^^-C^q vicinal glycol, and 
polyoxpropylene derivatives of trimethylopropane are examples of this class of 
materials. 

14. Poiyhydric alcohol esters. Ethylene glycol mono and di-fatty acid 
esters; diethylener glycol mono- and di-fatty acid esters, diethylene glycol mono- and 
di-fatty acid esters, polyethylene glycol (200-6000) mono- and di-fatty acid esters, 
propylene glycol mono- and di-fatty acid esters, polypropylene glycol 2000 
monooleate, polypropylene glycol 2000 monostearate, ethoxylated propylene glycol 
monostearate, glyceryl mono- and di-fatty acid esters, polyglycerol poly-fatty acid 
esters, ethoxylated glyceryl monostearate, 1,3-butylene glycol monostearate, 1,3- 
butylene glycol distearate, polyoxyethylene polyol fatty acid ester, sorbitan fatty acid 
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esters, and polyoxyethylene sorbitan fatty acid esters are satisfactory polyhydric 
alcohol esters for use herein. 

15. Wax esters such as beeswax, spermaceti, myristyl, myristate, stearyl 
stearate. 

16. Beeswax derivatives, e.g. polyoxyethylene sorbitol beeswax. These 
are reaction products of beeswax with ethoxylated sorbitol of varying ethylene oxide 
content, forming a mixture of ether-esters. 

17. Vegetable waxes including carnauba and candelllla waxes. 

18. Phospholipids, such as lecithin and derivatives. 

19. Sterols. Cholesterol and cholesterol fatty acid esters are examples 
thereof. 

20. Amides such as fatty acid amides, ethoxylated fatty acid amides, solid 
fatty acid alkanolamides. 

Vehicles may also include propellants such as propane, isobutane, dimethyl 
ether, carbon dioxide, nitrous oxide; and solvents such as ethyl alcohol, isopropanol, 
acetone, ethylene glycol monomethyl ether, diethylene glycol monobutyl ether, 
diethylene glycol monoethyl ether, or powders such as chalk, talc, fullers earth, 
kaolin, starch, gums, collodial silica, sodium polyacrylate, tetra alkyi and/or trialkyl 
aryl ammonium smectites, chemically modified magnesium aluminum silicate, 
organically modified montmorillonite clay, hydrated aluminum silicate, fumed silica, 
carboxyvinyl polymer, sodium carboxymethyl cellulose, ethylene glycol 
monostearate. 

'The composition can optionally comprise suncreens such as inorganic and 
organic sunscreens to provide protection from the harmful effects of excessive 
exposure to sunlight during use of the composition of the present invention. 

Examples of suitable organic sunscreens, when required, include those set 
out in Table 1 below, and mixtures thereof. 



TABLE 1 



CTFA Name 


Trade Name 


Supplier 


Benzophenone-3 


UVINUL®M-40 


BASF Chemical Co. 


Benzophenone-4 


SPECRA-SORB® UV-24 


American Cyanamide 


DEA Methoxycinnamate 


BERNEL HYDRO® 


Bernel Chemical 
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CTFA Name 


Trade Name 


Supplier 


Ethyl dihydroxypropyl-PABA 


AMERSCREEN® P 


Amerchol Corp. 


Glyceryl PABA 


NIPA®G.M.P.A. 


Nipa Labs. 


Homosalate 


KEMESTER® HMS 


Hunko Chemical 


Methyl anthranilate 


SUNAROME® UVA 


Felton Worldwide 


Octocrylene 


UVINUL® N-539 


BASF Chemical Co. 


Octyl dimethyl PABA 


AMERSCOL® 


Amerchol Corp. 


Octyl methoxycinnamate 


PARSOL® MCX 


Bernel Chemical 


Octyl salicylate 


SUNAROME® WMO 


Felton Worldwide 


PABA 


PABA® 


National Starch 


2-Phenylbenzimidazole- 
5-sulphonic acid 


EUSOLEX® 232 


EM Industries 


TEA salicylate 


SUNAROME® 


Felton Worldwide 


3-{4-methylbenzylidene)-camphor 


EUSOLEX® 6300 


EM Industries 


Benzophenone-1 


UVINUL® 400 


BASF Chemical Co. 


Benzophenone-2 


UVINUL® D-50 


BASF Chemical Co. 


Benzophenone-6 


UVINUL® D-49 


BASF Chemical Co. 


Benzophenone-1 2 


UVINUL® 408 


BASF Chemical Co. 


4-lsopropyl dibenzoyi methane 


EUSOLEX® 8020 


EM Industries 


Etocrylene 


UVINUL® 


BASF Chemical Co. 



The composition of the invention can accordingly comprise from 0.1 to 10%, 
preferably from 1 to 5% by weight of an organic sunscreen material. 
Inorganic sunscreen 

The composition optionally can also comprise as a sunscreen titanium 
dioxide, zinc oxide, having an average particle size of from 1 to 300nm, iron oxide, 
having an average particle size of from 1 to 300nm, silica, such as fumed silica, 
having an average particle size of from 1 to lOOnm. It should be noted that silica, 
when used as an ingredient in the emulsion according to the invention can provide 
protection from infrared radiation. 

Ultrafine titanium dioxide in either of two forms, namely water-dispersible 
titanium dioxide and oil-dispersible titanium dioxide may be used. Water-dispersible 
titanium dioxide is ultrafine titanium dioxide, the particles of which are uncoated or 
which are coated with a material to impart a hydrophilic surface property to the 
particles. Examples of such materials include aluminum oxide and aluminum 
silicate. Oil-dispersible titanium dioxide is ultrafine titanium dioxide, the particles of 
which exhibit a hydrophobic surface property, and which, for this purpose, can be 
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coated with metal soaps such as aluminum stearate, aluminum laurate or zinc 
stearate, or with organosilicone compounds. 

By "uitrafine titanium dioxide" is meant particles of titanium dioxide having an 
average particle size of less than 100nm, preferably from 10 to 40nm and most 
preferably from 1 5 to 25nm. The total amount of titanium dioxide that can optionally 
can be incorporated in the composition according to the invention is from 1 to 25%, 
preferably from 2 to 10% and ideally from 3 to 7% by weight of the composition. 
Optional Skin Benefit Materials and Cosmetic Adjuncts 
A particularly convenient form of the composition is an emulsion, in which 
case an oil or oily material (emollient) will normally be present, together with an 
emulsifier to provide either a water-in-oil emulsion or an oil-in-water emulsion, 
depending largely on the average hydrophilic-lypophilic balance (HLB) of the 
emulsifier employed. When a water-in-oii emulsion is required, the chosen 
emulsifier or emulsifiers should normally have an average HLB value of from 1 to 6. 
When an oil-in-water emulsion is required, a chosen emulsifier or emulsifiers should 
have an average HLB value of >6. 

Examples of suitable emulsifiers are set below in Table 2 in which the 
chemical name of the emulsifiers is given together with an example of a trade name 
as commercially available, and the average HLB value. 



TABLE 2 



Chemical Name of Emulsifier 


Trade Name 


HLB Value 


Sorbitan trioleate 


Ariacel® 85 


1.8 


Sorbitan trioleate 


Span® 65 


2.1 


Glycerol monooleate 


Aldo® MD 


2.7 


Glycerol monostearate 


Atmul® 84S 


2.8 


Glycerol monolaurate 


Aldo® MC 


3.3 


Sorbitan sesquioleate 


Ariacel® 83 


3.7 


Sorbitan monooleate 


Ariacel® 80 


4.3 


Sorbitan monostearate 


Ariacel® 60 


4.7 


Poloxyethylene (2) 






stearyl ether 


Brij® 72 


4.9 


Poloxyethylene sorbitol 






beeswax derivative 


G-1702 


5 


PEG 200 dilaurate 


Emerest® 2622 


6.3 


1 Sorbitan monopalmitate 


Ariacel® 40 


6.7 
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OhAmi/«ol Klamo r>f Pmi ilc:ifipr 


Trade Name 


HLB Value 








nony! ptiGnol 


Emulgen® 903 


7.8 


PEG 200 monostearate 


Tegester® FEB 200 MS 


8.5 


Sorbitan monolaurats 


Arlacel® 200 


8.6 


rto 4UU Qioieaie 


Tegester® PEG 400-DO 


8.8 


Polyoxyethylene (5) monostearate 


Ethofat® 60-16 


9.0 


Polyoxyethylene (4) sorbitan 
Monostearate 


1 Wed U 1 


9 6 


Polyoxyethylene (4) lauryl ether 


Brij® 30 


9.7 


Polyoxyethylene (5) sorbitan 
Monooleate 




10 0 


PEG 300 monooleate 


iNeuuonyxyi' ooh 


10 4 


Polyoxyethylene (20) 

sorbitan tristearate 


Tween® 65 


10.5 


Polyoxyethylene (20) 
sorbitan trioleate 


Tween® o5 


7— r 

1 1 .0 


Polyoxyethylene (8) monostearate 




111 


PEG 400 monooleate 


Fmor<aQt(R) 0 fiA.fi 


11 7 


PEG 400 monostearate 




11.9 


Polyoxyethylene 1 0 monooleate 


Ethofat® 0/20 


12.2 


Polyoxyethylene (10) stearyl ether 


Di ijMy I D 


12 4 


Polyoxyethylene (10) cetyl ether 


DilJviS/ OD 


12 9 


Polyoxyethylene (9.3) octyl phenol 


Tritonfa Y.1 on 


13 0 


Polyoxyethylene (4) 

sorbitan monolaurate 


Tv\/een® 21 


13.3 


PEG 600 monooleate 


Fmprp<5t(R) 9fifi0 


13 7 


PEG 1000 dilaurate 




13.9 


Polyoxyethylene sorbitol 
lanolin derivative 


G-1441 


14 0 


Polyoxyethylene (12) lauryl ether 


dllUoptJIOCvIi' LAN IZ. 


14 4 


PEG 1500 dioleate 


Pegosperse® 1 500 


14.6 


Polyoxyethylene (i4) laurate 


Arocnrftfi^ HP! .714 


14 8 


Polyoxyethylene (20) 

sorbitan monostearate 


Tween® 


14 9 


Polyoxyethylene 20 sorbitan 
monooleate 


1 wcci Ivy o\j 


15 0 


Polyoxyethylene (20) stearyl ether 


Brij® 78 


15.3 


Polyoxyethylene (20) 

sorbitan monopalmitate 


Tween® 40 


15.6 


Polyoxyethylene (20) cetyl ether 


Brij® 58 


15.7 


Polyoxyethylene (25) 

oxypropylene monostearate 


G-2162 


16.0 


Polyoxyethylene (20) 


Tween® 20 


16.7 
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Chemical Name of Emulsifier 


Trade Name 


HLB Value 


sorbitol monolaurate 






Polyoxyethylene (23) lauryl ether 


Brij® 35 


16.9 


Polyoxyethylene (50) 
monostearate 


Myrj® 53 


17.9 


PEG 4000 monostearate 


Pegosperse® 4000 MS 


18.7 



It is to be understood that two or more emulsifiers can be employed if desired. 
The amount of emulsifier or mixtures thereof, that optionally can be incorporated in 
the composition is from 1 to 50%, preferably from 2 to 20% and most preferably from 
2 to 10% by weight of the composition. 

Water 

The composition can also comprise water, usually up to 95%, preferably from 
5 to 95% by weight. 

Silicone Surfactant 

The composition can also optionally comprise a high molecular weight 
silicone surfactant that can also act as an emulsifier, in place of or in addition to the 
option emulsifier(s) already mentioned. 

The silicone surfactant is a high molecular weight polymer of dimethyl 
polysiloxane with polyoxethylene and/or polyoxpropylene side chains having a 
molecular weight of from 10,000 to 50,000 and having the structure: 



CH3 
I 

CHa^ — Si - 

• I 
CH3 



CH3 
I 

- Si O- 



CH3 

_ Si O 

1 

R" 



CH3 
I 

Si CH3 

1 

CH3 



where the groups R' and R" are each chosen from -H, C^.^g alkyi and 

-[CH2 CH2 OI3 [CH2 CHOI H 
I 

CH3 

where the groups R' and R" are each chosen from -H, C^.^g alkyI and 
a has a value of from 9 to 11 5, 
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b has a value of from 0 to 50, 
X has a value of from 1 33 to 673, 
y has a value of from 25 to 0.25. 

Preferably, the dimethyl polyslloxane polymer is one in which: 

a has a value of from 10 to 114, 

b has a value of from 0 to 49, 

X has a value of from 388 to 402, 

y has a value of from 15 to 0.75. 
one of groups R' and R" being lauryl, and the other having a molecular weight of 
from 1000 to 5000. 

A particularly preferred dimethyl polysiloxane polymer is one in which: 

a has the value 14, 

b has the value 13, 

X has the value 249, 

y has the value 1.25. 

The dimethyl polysiloxane polymer is conveniently provided as a dispersion in 
a volatile siloxane, the dispersion comprising, for example, from 1 to 20% by volume 
of the polymef^fid-ff&m-8G4o-99%-by-volufne-0f4he-vGlatHe the 
dispersion consists of a 10% by volume of the polymer dispersed in the volatile 
siloxane. 

Examples of the volatile siloxanes in which the polysiloxane polymer can be 
dispersed include polydimethyl siloxane (pentamer and/or hexamer). 

A particularly preferred silicone surfactant is cyclomethicone and dimethicone 
copolyol, such as DC 3225C Formulation Aid available from DOW CORNING. 
Another is laurylmethicone copolyol, such as DC Q2-5200, also available from Dow 
Corning. 

The amount of silicone surfactant, when present in the composition will 
normally be up to 25%, preferably from 0.5 to 15% by weight of the emulsion. 
Other Cosmetic Adjuncts 
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Examples of conventional adjuncts which can optionally be employed include 
preservatives, such as para-hydroxy benzoate esters; antioxidants, such butyl 
hydroxy toluene; humectants, such as glycerol, ethoxylated glycerins such as 
g!ycereth-26, sorbitol, 2-pyrrolidone-5-Garboxylate, dibutylphthalate, gelatin, 
polyethylene glycol, such as PEG 200-600; buffers together with a base such as 
triethanolamine or sodium hydroxide; waxes, such as beeswax, ozokerite wax, 
paraffin wax; plant extracts, such as Aloe Vera, cornflower, witch hazel, elderflower, 
cucumber; as well as acerola cherry fermentate, thickeners; activity enhancers; 
colorants; and perfumes. Cosmetic adjuncts can form the balance of the 
composition. 

It may also be desirable to incorporate anti-inflammatory and/or anti-irritant 
agents. The natural anti-inflammatory and/or anti-irritant agents are preferred. For 
example, licorice and its extracts, dipotassium glycyrrhizinate, oat and oat extracts, 
candelilla wax, alpha bisabolol, aloe vera, Manjistha (extracted from plants in the 
genus Rubia, particularly Rubia cordifolial), and Guggal (extracted from plants in the 
genus Commiphora, particularly Commiphora Mukul), may be used. 

Additional skin benefit agents such as ceramides, glycoceramides, 
pseudoceramides, sphingolipids such as sphingomyelins, cerebrosides, sulphatides, 
and ganglioside, sphingosines, dihydrosphingosine, phytosphingosines, 
phospholipids, may also be incorporated, either separately or in mixtures. Fatty 
acids may also be combined with these skin benefit agents. For example, the 
ceramides and glycoceramides include those described in U.S. Patent No. 
5,589,178. 5,661.118, and 5,688,752. the relevant portions of which are 
incorporated herein by reference. For example, the pseudoceramides include those 
described in U.S. Patent No. 5,198,210; 5,206,020; and 5,415,855, the relevant 
disclosures of which are incorporated herein by reference. 

In accordance with one aspect of the present invention, the rate of natural 
skin desquamation may be increased by topical application to the skin of the 
compositions according to the present invention. In this regard, the present 
invention encompasses a method of enhancing the rate of natural skin 
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desquamation comprising topically applying to the skin a composition comprising an 
ascorbic acid derivative in an amount and for a period of time sufficient to increase 
the rate of natural skin desquamation. Preferably, the composition is as described 
above. 

Generally, the topical application is on at least a daily basis and may be 
applied for any suitable period of time. Within a few days, a user may notice 
improvement in skin texture and smoothness. 

The following are illustrative examples of formulations and compositions 
according to this invention. Although the examples use only selected compounds 
and formulations, it should be understood that the following examples are illustrative 
and not limited. 

Table 3 sets forth a preferred embodiment of the present invention. 
TABLE 3 



INGREDIENT 


AMOUNT (wt%) 


Water 


82.83 


Magnesium ascorbyl Phosphate 


3.00 


Cosmetic adjuncts 


14.17 



Table 4 presents several examples of solution and/or gel formulas falling 
within the scope of the present invention with the amounts provided being expressed 
as weight percent. 

TABLE 4 



Ingredients 


A 


B 


C 


D 


E 


F 


G 


Water . 


81.50 


85.95 


80.00 


82.05 


90.00 


72.45 


79.46 


SAP 




3.00 




1.50 




2.50 




MAP 


3.00 




3.00 


1.00 


3.00 


1.50 


3.00 


Butylene Glycol 


1.50 


1.00 


1.00 


2.00 


1.50 


7.00 


' 2.00 


PEG-8 


2.00 














Glycerin 


1.50 


2.00 




4.00 


1.50 


3.00 


2.00 


Glycereth-26 


2.00 


2.00 








2.00 


4.00 


Sorbitol 






2.00 










Sodium Hyaluronate (0.5% 
soln) 


1.00 


1.00 


2.00 


0.50 


0.25 






Dipotassium 
Glycyrrhizinate 


0.01 


0.05 






0.02 




0.05 
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Panthenol 




0.05 


0.05 




0.05 




0.02 


Sodium Citrate 


1.00 


1.00 


1.25 


1.00 


0.10 


1.25 


1.25 


Tetrasodium EDTA 


0.20 


0.20 


0.20 


0.10 


0.10 


0.10 


0.20 


Oat Extract 




0.50 


1.00 


0.50 








Cucumber Extract 


1.00 




0.50 


1.00 






1.50 


Alcohol 


2.00 




8.00 




2.00 






Thickeners, extracts, 
preservatives, emulsifiers, 
skin conditioners, 
neutralizers 


3.29 


3.25 


1.00 


6.35 


1.48 


10.20 


6.52 


Total 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 



Table 5 presents several examples of emulsion, cream, and or lotion formulas 
falling within the scope of the present invention with the amounts provided being 
expressed as weight percent. 



Table 5 



Ingredients 


A 


B 


c 


D 


E 


F 


G 


Water 


70.05 


67.00 


58.46 


57.25 


38-00 


54.35 


79.70 


SAP 




3.00 




1.50 




3.00 




MAP 


3 00 




3 00 


1 50 


1 .50 


1 .50 


2.00 


Butylene Glycol 




4.00 


4.00 


3.00 


3.50 


5.00 




Glycerin 




0.50 




3.00 






2.00 


Glycereth-26 


2.00 




1.00 










Sorbitol 










1.00 






Sodium Hyaluronate 
(0.5% soln) 




0.50 


1.00 




0.50 


1.00 




Allantoin 


0.10 














Dipotassium 
Glycyrrhizinate 


0.01 




0.02 




0.05 






Panthenol 


0.05 


0.10 


0.10 










C12-15Alkyl Benzdate 


5.00 


3.40 


1.50 




2.50 


6.00 




Tocopherol 




0.10 


0.10 


0.10 


0.10 






Dimethicone 




1.00 


0.50 


0.50 




0.50 


0.25 


Cyclomethicone 


2.00 






17.50 


12.50 


3.00 




Isopropyl Myristate 




1.50 








2.00 


4.00 


Caprylic/Capric 
Triglyceride 




3.00 


8.00 


5.00 


3.50 


1.00 


6.00 


Octyl Methoxycinnamate 






7.00 




5.00 






Stearyl Glycyrrhetinate 












0.10 




GMS &PEG-100 
Stearate 


4.25 


5.00 


5.00 


6.00 




2.00 




Cetyl Alcohol 


0.25 




1.00 


3.00 


3.00 




3.00 
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BGhGnyl Alcohol 




2.50 






1.50 


2.75 


0.50 




2.00 








0.50 






Titoniiim ninYiH^^ 

IlLalllUlll 




0.20 


3.00 




2.50 






Sodium Citrate 


0.50 


2.50 


2.50 






0.50 


0.80 


Tetrasodium EDTA 


0.10 


0.10 


0.20 


0.10 


0.10 


0.10 




Oat Extract 


1 .00 














Cucumber Extract 


0.25 


0.75 


1.00 






0.50 




Phospholipids, 
Sphingolipids, 
Cholesterol 


0.0035 


0.004 






0.005 






Thickeners, extracts, 
preservatives, 
emulsifiers, skin 
conditioners, neutralizers 


9 4365 


4 846 


2 62 


1 55 


24 245 


— — - 
16.70 


1 .75 


Total 


100.0000 


100.000 


100.00 


100.00 


100.000 


100.00 


100.00 



The following examples illustrate, but do not limit, the present invention. 
Unless otherwise indicated, all parts and percentages are by weight. 

EXAMPLE 1 

In order to determine whether compositions containing ascorbic acid 
derivatives according to the present invention were therapeutically effective in 
enhancing the natural rate of skin desquamation the following tests were conducted 
at Dermac Laboratory, Inc. (Stamford, CT). Several compositions were prepared. 
Table 6 identifies the active skin cell renewal agent in each composition. 

The increase in skin cell renewal rate, irritation level and therapeutic index 
were measured substantially according to the procedure described in 
Soap/Cosmetics/Chemical Specialties for September 1993 at pp. 54-58 and 76. The 
results are set forth in Table 7. 

TABLE 6 



Ingredient 


A (wt%) 


B (wt%) 


C (wt%) 


D (wt%) 


E (wt%) 


Lactic acid 


5 


3.0 








Glycolic acid 




3.0 








Salicylic acid 




0.2 








Magnesium ascorbyl phosphate 






3 


3 


3 
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TABLE 7 



Test 
Material 


pH 


% Increase 
Cell 
Renewal 


Irritation 
Level 


Therapeutic 
Index 


A 


3.0 


34.2 


18.4 


18.6 


B 


3.8 
5 


30.9 


15.3 


20.2 


C 


7.0 
4 


15.1 


9.25 


16.3 


D 


7.0 
4 


17.8 


7.85 


22.7 


E 


7.0 
4 


23 


8.5 


27.1 



The results show that the presence of the ascorbic acid derivative surprisingly 
and unexpectedly increased cell renewal rate while maintaining or reducing irritation 
to levels substantially below that of known cell renewal actives. 

EXAMPLE 2 

Several compositions were prepared. Table 8 identifies the active skin cell 
renewal agent in each composition. The increase in skin cell renewal rate, irritation 
level and therapeutic index were measured according to the procedure described in 



Example 1 . The results are set forth in Table 9. 

TABLE 8 



Formula 


3% 


1 .5% 


3% 


5% 


3% lactic 


3% glycolic 


0.5% 




MAP 


MAP 


SAP 


lactic 






salicylic 


F 


X 














G (emulsion) 


X 














H (emulsion) 


X 














1 




X 












J 






X 










K 






X 










L 








X 








M 










X 


X 


X 


N 


X 














O 


X 














P 


X 
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TABLE 9 



Test Material 


pH 


% Increase Cell 
Renewal 


Irritation 
Level 


Therapeutic 
Index 


F 


7.04 


17.1 


10 


17.1 


G 


7.7 


20.2 


6.8 


29.7 


H 


6.85 


20.3 


8.3 


24.45 


1 


7.0 


15.4 


9.9 


15.55 


J 


7.0 


19.1 


8.6 


22.2 


K 


7.0 


14.6 


7.9 


18.48 


L 


3.0 


31.8 


18.7 


17 


M 


3.9 


26.3 


8.5 


30.9 


N 


7.13 


17.5 


6.7 


26.11 


O 


7.28 


23.7 


10.2 


23.3 


P 


7.19 


20.3 


11.5 


17.7 



The results show that the presence of the ascorbic acid derivative surprisingly 
and unexpectedly increased cell renewal rate while maintaining or reducing irritation 
to levels substantially below that of known cell renewal actives. 

It should be understood that a wide range of changes and modifications can 
be made to the compositions and methods of this invention. It is therefore intended 
that the foregoing description illustrates rather than limits this invention, and that it is 
the following claims, including all equivalents, which define this invention. 
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What is claimed: 

1 . A cosmetic composition for enhancing the rate of mammalian skin exfoliation 
comprising an effective amount of at least one ascorbic acid derivative selected from 
the group consisting of esters, salts, and mixtures thereof in a pharmaceutically 
acceptable medium for topical application. 

2. The composition of claim 1 wherein the ascorbic acid derivative is an ester of 
ascorbic acid selected from the group consisting of fatty acid monoesters, fatty acid 
diesters, fatty acid triesters, fatty acid tetraesters, and mixtures thereof. 

3. The composition of claim 1 to 2 wherein the ascorbic acid derivative is an 
ester of ascorbic acid selected from the group consisting of ascorbyl palmitate, 
ascorbyi laurate, ascorbyl myristate, ascorbyl stearate, ascorbyl dipalmitate, ascorbyl 
dilaurate, ascorbyl dimyristate, ascorbyl distearate, ascorbyl tripalmitate, ascorbyl 
trilaurate, ascorbyl trimyristate, ascorbyl tristearate, ascorbyl tetrapalmitate, ascorbyl 
tetralaurate, ascorbyl tetramyristate, ascorbyl tetrastearate, and mixtures thereof. 

4. The composition of claim 1 to 3 wherein the ascorbic acid derivative is a salt 
of ascorbic acid selected from the group consisting of ascorbyl phosphate, ascorbyl 
sulfate, and mixtures thereof. 

5. The composition of claim 1 to 4 wherein the ascorbic acid derivative is a salt 
of ascorbic acid selected from the group consisting of L-ascorbic acid 3-phosphate, 
L-ascorbic acid 2-phosphate, L-ascorbic acid 3-pyrophosphate, bis (L-ascorbic acid 
3,3-) phosphate, L-ascorbic acid 3-sulfate, L-ascorbic acid 2-sulfate, L-ascorbic acid 
3-pyrosulfate, bis (L-ascorbic acid 3,3-) sulfate, and mixtures thereof. 

6. The composition of claim 4 wherein the salt of ascorbic acid has a cation 
selected from the group consisting of calcium , magnesium, sodium, and mixtures 
thereof. 
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7. The composition claim 1 wherein the ascorbic acid derivative is selected from 
the group consisting of magnesium ascorbyl 2-phosphate, magnesium ascorbyl 3- 
phosphate, and mixtures thereof. 

8. The composition of claim 1 to 7 wherein the composition is formulated as a 
solution, gel, lotion, cream or ointment. 

9. The composition of 1 to 8 wherein the composition is topically applied in an 
amount and for a period of time sufficient to enhance the rate the skin 
desquamation. 

10. The composition of claim 1 to 9 wherein the topical application is on at least a 
daily basis. 

1 1 . The composition of claim 1 to 8 wherein the composition has a pH from about 
5.0 to about 8.0. 
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